INTRODUCTION
One phenomenon in the transportation of fluid at longer distances causes the pressure drop along the pipelines and also reduces in the production efficiency. These problems occur due to the turbulent flow in the pipelines. About 60 years ago, Toms discovered that trace amounts of polymeric additives was capable of significantly reducing drag [1] .Since then, almost 7000 studies on drag reduction have been published by using various additives such as polymers, surfactant solutions and fiber particles [2] .Drag reducing agents have been very beneficial in reducing frictional pressure loses and more importantly allow a greater production rate at an economical cost. Systems that see regularly increasing production stand to gain the most as drag reducing agents lower operating costs such as pumping power, maintenances of pipelines pressure and facilitate refinery loading and unloading operations [3] [4] [5] [6] . The ability to reduce the frictional drag in turbulent flow in pipes by addition of drag reducing agents has great commercial application in many industries and processes. Polymers are the most effectives drag reducing agents among various additives like polymers, surfactant solutions, and fiber particles. There are two types of polymers -synthetic polymer and natural polymers. The addition of a few parts per million of a high molecular weight or long chain polymer to a turbulent fluid flow can result in a large reduction in the frictional drag in pipes and channels [1] . Synthetic polymers such as polyethylene oxide (PEO), co-polymer (Magnafloc 1011) of polyacrylamide, carboxymethyl cellulose, polythene oxide, and sodium-acrylate are often used as drag reducing agents in turbulent flow. The result after injection of these polymers into pipelines is a marked improvement of pressure loss especially at high mixture velocity which is evidenced by clear changes in flow patterns [7] [8] [9] [10] [11] [12] [13] [14] [15] . However, natural polymeric additives attract less attention in industrial applications despite the fact that benefits of a natural polymeric are similar to synthetic polymers. The explorations of newer sources of mucilage increase with increasing industrial demand. Currently, many researchers have discovered the potential of natural polymers in the drag reduction phenomenon. The successful formulation of Okra-natural mucilage and Aloe Vera mucilage as natural drag reducing agents produced impressive results and was able to increase the flow rate of fluid in a pipeline at the same pressure drop by reducing the friction drag [16, 17] . Other success stories of natural polymer from agricultural sources include guar gum, cocoa husk and xanthan gum [18] [19] [20] [21] [22] [23] [24] [25] [26] . This is because the polymers have the ability to expand and the form aggregates, which play a major role in the drag reduction phenomenon.
Therefore, in the present investigation, new and natural drag reducing agent extracted from Basella Alba L. (Basellaceae). Basella Alba is a rich source of soluble fiber with succulent mucilage. The extraction of Basella Alba from both fresh and dry leaves would produce a high liquid concentration. This highly viscous liquid is often used as a dye for official seals and as rouge on the facial skin [27] , but it also has been extensively adopted in traditional medicines such as prescribed for treating constipation, especially in children and pregnant women [28] and testosterone productions of adults rat and bull Leydig's cells [29, 30] . It has proved that mucilage of Basella Alba is suitable as an indicator in weak acid/ strong base titrimentry [31] .Beside that, Basella Alba also has potential as a new drag reducing agent because of the mucilaginous texture. The mucilaginous texture has long molecular chains within the viscous liquid. The relationship between concentrations of Basella Alba as natural polymer in the liquid (ppm) and the percentage of drag reduction achieved were studied.
METHODOLOGY

A. Extraction of mucilage
2 kg fresh stems of Basella Alba were cleaned and diluted with water into concentrations of 100 -1000ppm for 4 h. After that, the soaked of Basella Alba will produce mucilage that changes clear water into very thick viscous green mucilage. The preparation of mucilage does not involve heating, stirring or addition of chemicals because Basella Alba is able to produce a high viscous liquid without such efforts.
B. Determination of the physical properties of Basella mucilage
The physical properties of mucilage were determined, such as density, kinematic viscosity, color, and pH. The viscosity was measured by using rheometer, spindle number 31, 30 sec per cycle at room temperature.
C. Determination polysaccharide from Basella mucilage
The chemical characteristics were analyzed for monosaccharide composition by using FTIR from 0.5 mg of Basella Alba mucilage.
D.
Experimental Set-up pressure gauges. There are three transparent polyvinyl chloride pipes that have three different size of internal diameter which are 0.5, 1.0 and 1.5 inch. The flow pattern of solution can be easily observed because of the visible pipe wall. Each pipe was divided into five pressure testing sections. The distance between two sections was 0.5 m. The first pressure testing point for each pipe was located at a distance corresponding to about 50 times the pipe diameter (50D) as shown in Fig.1 . This test was performed to ensure that the turbulent flows were fully developed before the testing point A closed loop system consisting of a horizontal test section and instrumentations was used to achieve the investigation requirements. Generally, this system consists of reservoir tank, pipes, valves, pumps, a flow meter and. Baumer Differential Pressure Gauges were used to detect pressure drops in pipelines with pressure readings range 0.00-0.025 bar. The flow rate of solution will be controlled by the Ultraflux Portable Flow Meter Minisonic P which is sensitive to changes in flow rate as low as 0.001 m sec-1. In this investigation, three different internal diameters of 0.5 inch (0.0127 m), 1.0 inch (0.0254 m) and 1.5 inch (0.038m) were used. 
E. Experimental procedure
A close loop system consisting of a horizontal test section and instrumentations was used to achieve the investigation requirements. The objective of this investigation is to obtain 
Viscosity of concentration mucilage
Viscosity of pure mucilage whether Basella Alba natural mucilage could reduce the pressure losses in the pipelines.
The experimental work was carried out in a pipe of 1.5 inch (0.0381m) internal diameter and 2.0 m length. Before the addition of natural mucilage as drag reduction agents in the tank, pressure drop was measured as a function of water flow rate. Then, Basella Alba mucilage was tested at different concentrations, ranging from 100 to 1000 ppm with 100ppm intervals. For each concentration, different flow rates and different testing lengths were tested, and the pressure drop readings were taken and compared with the readings for pure water. Table 1 : Water Properties at T=293 K and 1 atm.
The drag reduction phenomenon can be expressed by the dimensionless pressure drop: (1) drag reducers into the pipe flow system. % DR is percentages of drag reduction due to the pressure lose in the pipe flow system The average velocity (V), The results of the drag reduction experiment for Basella Alba as a function of additive concentration are shown in Figure 6 . Based on the graph shown the drag reduction percentage increased as the concentration of the mucilage increased. The amount of drag reduced for concentration 1000 ppm is superior compared to the lower concentrations. This is possibly caused by a certain degree of compatibility achieved between the Basella Alba mucilage concentration and the turbulence instability, resulting in effective drag reduction.
However, the percentage of drag reduction value will reach a maximum value where increment in concentration of the drag reduction agent additive will no longer lead to a better result as dictated by Virk's asymptote. It can be seen that the drag reduction continuously increases until it reaches the maximum concentration of 1000 ppm. The drag reduction achieved peaked at 50-70% depending on the flowrate for 1000ppm concentrations in the 1.5 inch. The maximum % DRA using 1000 ppm of Basella Alba mucilage in the 1.5 inch pipe was an incredible 78.33%.
From the graph, it is observed that by addition of small amount of natural polymer concentration the drag reduction increased significantly. As it is noted by the addition of small amount of polymer solution into turbulent Newtonian fluid flow can result a significantly effect in drag reduction comparison to the pure solvent. [9] Furthermore, it can be noticed that the %DR increases by increasing the additive concentration at the same Re number. Figure 7 shows the relationship between Reynolds number and percentage of drag reduction with different Basella Alba mucilage in 1.5 inch (0.0381m) pipe. In most cases, the %DR increases with increasing NRe until a certain value is reached. The maximum value for the %DR was between 65 to 79% for the highest concentration and for an NRe between 80000 and 100000. The minimum value for the %DR was 10-20 % for a concentration of 100 ppm. Further, it can be observed that an increase in the Re results in a gradual decrease in the %DR. The effective concentrations are found at maximum drag reduction value point which is at 78.33% and in Reynolds number 98726.7 in 1.5 inch diameter pipe. The stress on the interaction within the flow and the viscoelastic additives would give effects in the turbulent flows [8] [9] [10] [11] [12] .
Increasing the NRe from 30000 to 50000 proportionately increases the degree of turbulence in the flow. When the number and frequency of collisions between eddies is higher, a greater number of smaller eddies and vortices are often produced. Fortunately the Basella Alba natural mucilage is believed to be able to effectively suppress the smaller eddies. Therefore the decrease in %DR after it has reached a maximum value at a NRe of 55000 is due to a low ratio between additive concentration and degree of turbulence. The polymeric structure of polysaccharides is easy to break at this low ratio. This results in a drastic reduction in the %DR value. 
CONCLUSIONS
This paper has demonstrated how Basella Alba natural mucilage is a possible alternative to synthetic polymer DRAs with the capability of achieving DR of up to 78.33% with as little as 1000ppm concentration of DRA. Higher drag reduction can no doubt be achieved with higher concentrations and larger pipes. This paper also echoes the findings of previous research compounding its own validity and verifying the findings of other researchers in the same field. These findings are: 1) the performance of the DRA improves with increasing additive concentration (there is a maximum value for this according to Virk's asymptote which was not reached in the present study); 2) DRA performance increases with increasing pipe diameter; 3) DRA performance decreases with increasing turbulence or NRe.
The present DRA compares well against other previously used natural DRAs such as Okra and Aloe Vera mucilage because firstly the process of extracting the mucilage is cheap, fast and uncomplicated which makes it attractive as a commercial solution and secondly due to the robust performance of the DRA (78.33% DR with 1000ppm compared to 71% DR with 1000ppm for Okra mucilage and 63% DR with 400ppm for Aloe Vera mucilage). While Aloe Vera does perform slightly better than the Mayung mucilage the ease of mucilage extraction and relatively low cost of Mayung more than makes up for this difference.
While the present study has concluded that Mayung natural mucilage can produce net drag reduction of a considerable magnitude, further studies are required to assess the commercial viability of this product. The first and most important step would involve quantifying the turbulence and examining the mechanism by which drag reduction is achieved. This study would greatly benefit from the use of advanced flow visualization techniques as well as direct numerical simulations (DNS) and other computational methods aimed at quantitatively assessing the influence of the polymers on the turbulent eddies and vortices. Additionally further studies should examine the maximum achievable DR with a range of larger pipe diameters and higher polymer concentrations to isolate where this new DRA lies on the Virk's asymptote. Another step towards commercialization would also call for the use of much higher NRe flows with industrial scale turbulence as a true test of the durability of this new innovation.
